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ABSTRACT : PROBLEM TO BE SOLVED: To surely reset a synchronization circuit, even when an 
asynchronous reset signal is received in whatever a timing. 

SOLUTION: An asynchronous clock generating circuit 20 generates and outputs a clock 
signal CLK2 the leading and trailing of which do not interfere with the edges of the clock 
signal CLK that is received. A latch circuit 30 based on the clock signal CLK2 generates 
and outputs a reset signal XRS2 the leading and trailing of which do not interfere with thi 
edges of the clock signal CLK from an asynchronous reset signal XRS. The reset signal 
XRS2 outputted from the latch circuit 30 resets a synchronization circuit 10. 
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mmi ] »i<D^^«t»»i^o-; & 
m^t\mmbx\*>m>immt? nnt#htot 
n. ma»i®»0 * *iMK*^x*»r*44«> 

tc. ffif£*HX| 'J -b ? h ft*f ^S^C »J -fe ? h Sift** 
frbh*H»BB*Wl/t:at**HM "J-b HslBtcfe 
l*X. 

fr*2G>*P ^ . ffi*T**lalM^D 

it is* 2 <t> >? a * * ft -c . ms*nn «j -t ? 

L/. afcM-*****Ri*WU 

s*? * ^K-^em^^mcy -b ? hi^ks-*,>tb 

sBiaaBa 'j * * h *ff*fit>n* c t & 

#HJB'J-fe? hBBo 

[ B*S 2 ] tt*9 ! K ie*g<0*|stt9 y -b ? h l«j^cc 
WS2? * WEtfEWJ U -b ^ HM-fc. HGS 

s * c t k i: o , i *>±# o atfi fcT# o 

^i.^*Ci^^^**l!]Wl^^ hBB. 
[ §g*Jg 3 ] §g£Jf i £ fclitf *J| Z KSBttOD#H!H 
hBBfcfc^r, 

ma^»i*o* 

1512* i^i'P-; ^if ^«:^*HSHa^^3iSl/ l Cai^f 
**10iSS£¥*S4, 

\,>xmM2<D9*i *ff5ft£«tr*X0R*'- h 4 
«r*T * C 4 £«8fc<t f **H« U-fe^h BSS. 
[ tt*f 4 ] Ig*ie 3 B*g«)*BIQ y -b * h [fij^gcc 

R*W^ 

inK*24> *o?*«**-#$>Art4?*S20NO 
Ry-h±**U 

UK* 1 <Z> N 0 R ©|6*<DA/J*i*K i*PI2!f 2 

MS* 2 cr> N 0 R h <C>m<DAtM*t>C \m&m 1 
ON 0 R >/- h <0fflrt»T##ft*<* n. 
RIB* i coNOR cstttt zmz 'J t?ni^ o 
TttA'S'*Ci*4Wt4T**ratStf-fe? hBB. 
[ &m 5 ] M*9 I 2 fcl*i#*JJ 2 K£tt®*H83 

y<te* hEBfcfcC't:, 



(2) fflNW 1 1- 1 5 0 4 5 1 

2 

me* i <o * o ? *«#*««i»w««ii«i/XiiiB» 
2©>D-; ^fi^i otra^r ** 1 ©shm***** 

*Ct«r«MtiT**BWi , J-bfl hBBL 
[1S*^6 ] l**I5 «:iatt<D*FI»y -b ? hBKcc 

ms* 1 ©jBi^SOAA^SiSSE**?^*^ 
fflt<LT**HM'JH3^ hBBL 

10 [ i) 0 0 1 ] 

[ais^sf *Ri«»sn ^isi^y^ h@ 
(¥i/*cc**raWBHft?i=BWy * ? ht*#b« ? 

[ 0 0 0 2 ] 

ffb^cc^HWBSs&y-fe^ h^**s^ ftwc^o y 

■by 5^^***1/. *©y'tey 

20 [0003] u^-i/, c©f^^Aipaiawt6*i , cc* 

tfi<ii,>K-TJ+fchQ>*) -b 9 ha^<rS^R*<CW^* 
^^^7^y-fey hASA*«&<f^ 'Jt-^ 
^ 5 > ^«r«l)W*C4*B*'C**tB^A*. 
[ 0 0 0 4 ] B 7 li v S£*CD*Bffi 'J -b ? ^ BB©- 
aUWltSi^Bt?**, 

[ 0 0 0 5 ] *ffi*Mi*B 7 tc^-r 5 cc, MM y -b 
■;• hfl-f X R S * BSB0*Cdb* D 7 l» ^ 7*7 

a y^B^itfen-Ci**. 

[0006] usti, B7«rwofc#piiisy-by hmss 

30 ©SifttftlSTifcaMWt?* 0 > ( a ) l**BJB 'J -b 
h (I^<0£*> 0 A^Rj WBB^© ^ P y * (Ox ? V 
(CSa 6ftf^-> telH^WdfMrftfB. ( I) > «*HI8 
y* y Mi^<££*±#0#* a ^ >©x ? i>t&±A, 

l 0 0 0 7 ] B? KSTBBKtel^Ctt, *I1S! L»-b 

BBB^O » n ? » C K C-x 5 ^ccM4 6 ft** o 3te« 
^. H8 {«) (C«TJ:9K: % U-b* h;ME*Kt7*> 
n. UAS'9OD^r|ffi0ailCt' *. 
40 [ 0 0 0 8 ] U*U *HX8y -b ? Hf^£*>±^0 
M9u y * Ox. 7 V t \tt ^ 413I^**»^«B 8 

Vtcft* y "by hflO^fA^SWilS^I', V 

A^A^sittffbi:i/S^«n*i«>*. 
[ o o o 9 ] &i$ s itftomxit, d 7 y 7-7 c y 

[00 10] B9U. 4$^7-2 6 l8 7 8#a««: 
50 ^34afc*Rjfijy-b^ h^5«-S:^TBT*0. (a) 
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[oo 1 1 ] *ffi*«uc*»i*rw, #HWy-b* 

XRS^A^ft&i, *ff^ai$k,fc*P? 
*ft^l)att!»©y-b? hflWDP#£4U *fttcj: 

[00 12] L&U B4>©Hffi'M'3R£Bttl*]tfrc 

y y ?77 0 ? i |sj«igtc , |s]fi! * a ? * *cttfp 
I/. #II)^©A£&*#^fc*A ±j$Ufc-b? F7^* 
p # ^ * > wp-uiBtwi/r to o . y * ? h 

it * X R S ©£ *>±# 0 £ * P ?» C K©£ fc±# 0 <t 

[ 0 0 1 3 ] m 1 0 J*, WW 7 -26 1 87 8#&fR 
CCB*3nfc#B«iy -b * hBH©tt©ttAfl£*?B 

RT-a? {?b*c*4 0 

l 0 0 14] *ffl*«tC4^*f*>, fsjlUCC £ D 
BBAB©HXBBHri*. ±j*1/&* * h T ? 
K*^ * ^©HMrBttcar^acc*. 

[0 0 1 5] fl^tf, MCK©£fe±#0<fcXRS©4: 

[ 0 0 16] 

ftwm y hi v h BKtcte^ ^ci*, y * * h Bssrt 
»£<&4i*]»iBBs©-b * h 7 ? y*-* vtAt^w 

h £>?*££isri/*9£i^BB£tf* 

4 0 

[ o 017] * fc, ^ y ? ^7 p * ^©j: w/- ^ 
ft#£i****£8i/T*>4fc» % BBtttt^*«< ft 

[ 0 0 18] *Sfltt, ±»l/fc J: 5*ft&©&H3#W 

r £ w&SKBrfci: & $ ttfcfe©?* -> r , y -b 

h ©**6tt^#RJI|y -b * hBtKrttttT&C 
[ 0 0 19] 

[Wil£A?ftT4fctf>©?«] ±SEaifl*jft8T4fc«> 
(C*£Wi, * 1©*P 7£r(£4&ttfflG>?a ?*fi 
^i tftUfDi l/*C ^ V c i#HB »j -fe h ff ^ i $ 

n. ifisaia i © * a ? * (i^tcS^ »tSIW * £ 4 

tc. Sffi^BRjy-bs Hl^fCCg^C 0 -b hSSfftf 
fTtoh4BWBB*Wl/'C«t4#HJtl 'J-b f hBBSccto 

t,^c. Miami cc-^p y ?mmpf>. ±^±»^vti 



(3) 4$H¥ 1 1- 1 5 0 4 5 1 
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r. H8B#BM l ) -b hfl^^ 4*±#»J»»4fc 
T^O^IMB* iota? timox. yincfr&htft* 

10 [ o o 2 0]* fc, m&y ? **mz. mmm® y * 

RCttfeT^O «WE» i © > p ? $m<r>J- •? iHCfr 

[ o 0 2i]* fc, i§5ia#|siffi ^ p y ^4fljt*iR«, lij 
12^ i p ?m^Kimmciim t L,xaiyf*> 

^^^HSfelfci^^ u-catt* 2 assist 4 , 
[ o 022]* fc, mia^ 9 ^^k^. n&#nn y -b 

? h(l^«:~^cr>AA 4^-5*1 ©NOR '/-hi, Bj 
EJ|I2«)?o ^^«-9*-*©A*4T4»2©N0R 

; /- h i * w o . 01am i ©nor y- r ©*#©a* 

n. mBB2©NORy- h©ft*©A^!(WCBJIS 

mi©NORy-h©ffi/5^*^3n, ijta^i© 
nor h ©m^ ^riufia y -b i- m ^ t i,xmy? h 

[ 0 0 2 3]* fc, 0S*FMJ ^^iS^St*, B 
BB 1©^P v> >«^«:3f«BSBK«®tL/t:Bl2»2 

? *e^<t urai*T&w i 
[ o 024]* fc, mzzm i ©»**aw>A*KSiaR 

[ 0 0 2 5] < \m ) ±12© J: 9 JcB*3nfc*»l!K: 

4B 1 © * P v . 4 o ao'i*> w o 

40 AS* 1 ©* P 9 ?m^O>x. -? \HCi»fchtn>£>>tin2 
0>o?> S ti. 2 © > o ? * (l^cc 

s^^r, ?w**&A*sft&#fflffly-b? ki#^ 

6 . w fe±^ 0 KVJL feT;V 0 ^ 1 © i7 P 5f * (1^© 

x ^cc^e n c ^ ^ >^ y -b h fli^^ss *v -e 

©y*? HS^Ktf^K. BBBB©y-b? hBff^ 
[ 0 0 2 6 ] C ©cfc ^ cc. PMSBK© y -b y h ^f^^^f 

^fc^©y-b^ h<n*&. 4%±^*?atfi*T 

^0 «iB 1 ©^ D »ft^©X ^^^ft^A ^ 

50 <>© i V |><o c . MR 'J ^b ? h i © J: *>?X J ? 4 
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[ 0 0 2 7 ] 

[ 0 0 2 8 ] H 1 tt, *&W<D#IS1W y -b * h 

[ o 029] *wmm i test J: b tc % idkbb i o 

■fe* HMXRS*, Jp ^{f^CLK2r^ 
KiKiOJn? ?li^CLK2t<:[qiffi$tf. £fttc 
J: 0 . ^(I^C L K©x ^ iHCfciPh vi> \) -b - 

hff5XR$2£&/Al,. Utt'*'&???BSS3 0 4^ 

e> fg^s nr ** d , 5 ? ? bb 3 c h m a s y -b 
hubs i o © y -b y r SfpswwectTbnr 

[0 03 0] H2tt, Bl^Tnl/Ai^POnu-b? hBEl 20 
[ 0 0 3 1] *fl9RttB2fc*'r i: !?D? *if^ 

2 135tf*2«>jHfflBH2 2 4 1 SfEH2 1. 22tf> 
ttft«AJ74ts. JD?f^fl|^CLK2*4flJ«/'<:ilJ* 
?£XOR*/- h2 3 4**6*BlW*a? »£titBH2 

o #tft$3*rcfco , #nn y -b ? h it^x r s *-# 

<£A/j4^£NOR*/-h3 1 4, *o?J<f#CLK 
2^-*COA/}4*r^NOR / /-h3 24^>6^v>*lEl 

^DX5t>flt(Wj7'J^7D^l 14. D 

fMC L KCfifeT* 1 !) x ; t>t?*W47 "J ?7'7 
0**124. 4»<~* l 3 4^RlBBHi otffl 

[ 0 0 3 2 ] «c4d, jgS£HB2 1 fc*Hr»T It, >Q?> 
ff#CLK#A/5$n, *a ? *(MCLK:WBJEc!>ll» 
■tftt»«<./fc«^D 1 MUASn. £&BB2 2tdfe 

i^as, a^Di^A^sti, ssit^^caiftHtt 

tt£KL/fcft5D2*&ii]ft£n. XOR'/- t- 2 3Kfc 
t^at, flWDl, D2*AA*n. fi^Dl. D2<7> 40 

[0033]*^ yv?WBS3QlCto\,>X\t. NOR 
h 3 1 , 3 2cr>ffiA#*n-enNOR h 3 2 p 

3 1 A /J 4$ n. NORy- h3 lOtii/j^y 
fe? h«XRS2 4 0XttW?*n*. 

[0034] CCT\ iffitoV-lsv Ht^XRSttil 
ft. LowKK'*0. H » crh b^Jlvy-fe? h# 
ta^Qi*l'/». Low U^CC««l/-C y *b y httJfc^ 

50 
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[ 0 0 3 5 ] fclTK. ±|g©J: ^ K**$nfc#|3j« »J 
■b? h BCBOSttff (C-^c ' % CKiH^ * # 
[0 03 6] (13 it, H2K^bfc#HaUfe? hmss 

[0 03 7 ] >p? »a5CLK*A*Sn&<b. 5 
r. ii^lslSSS 1 tefc^c. pa? tm^C LK*W* 
OBWKWilMbfe«*Dl3^«Sh, £^<*tt&o 

[ 0 0 3 8] iIJIHS&2 1 4-'6{f^D 1 asfflAS ti£ 
4. gJBaH2 2K:*jl^C. *^Dl*«r*W*MK» 

£H^fc(t4D2*^!i£*v a^^n^ 0 

[0039] 2KBEX2 1. 2 2^6WASnft:ft^D 
1, D2it XORy- h2 30CA/5^n, -ewe* 
0 . AW- D 1 ©4 fc±# 0 6(1 * D 2 (04 *±# 0 * 
t?©WBKWH i fif h 1*^4 ft*. JII^CL 
KC0« J O ? J ft^C L K 2 #X O R h 2 3 h & 

[0 04 0] Jlfe, XOR£W2 3^6ffi;^*l££ 
a ^ ^if^CLK2tcfooxli, High l^jI^** 
WB*s> D y ^fl^CLKCC'X ? VtWlLtx&C tlttn 
<. C<7>i?D.^ff^CLK2 0Ci:->r#ls]ffly^^ 
ff^XRS^^^? : $n^C4cc^^, 

[004 1 ] XOR^hSS^^tb/J^nfe^a^ 
if-f CL K 2v£. ^ ? *@B3 Ort^NOR */- h 3 2 

ccA*^n^>, 

[ 0 0 4 2]-*, 9M& 6 AA $ *1&#H» L» ^ ? r 
(f R S it. ^ ? *@B 3 0 rtc^N 0 R Y~ h 3 1 cc 
A/}^n^>o 

[004 3] 7-;«3 0i^^t. A>7$ 

tifc^D? ^«<|CLK2tt:J:-?'C#BWiy-b? hff^ 
XRSA^^^n, Jos? ^ff^CLKCD4*> Jb^+J 
£ c feT^ 0 tClUffi L w C ^ y -fe v> h {I^X R S 2 

y^fe^ hii^XRS2(CM^tt, #B«y-b^ hff^- 
XR SO4*±*0 4!H»{c4feT*^^ 4*>±3^* 

l 0 0 4 4 ] C CX\ 7 * 0«:*tf 4*ffK^ 

[ o o 4 5 ] Miw«r. Man y % ?v wx r ss 

O'Jcr? J{f^CLK2^Lovlx^f-3b^iS^ y 
-b^ hlf^XRS2ltT«*C*^. ZOytm^CL 
K2©4fe±^0ry-b? hlf^XRS2itH ighU 
^4^^ 0 

[ 0 0 4 6] #p]fi? y -b ? h fS^X R S o 

vU^K^^BO, fiu? l?m^CLK2&#!&iL,X 

[ 0 0 4 7] "b ^ Mf^XR S^4fe±;^ 

4. Rffitcy-fe? Hf^XRS2itLovU^^<L^ 
CC^&tt. *Hf«y*? Mf^XRS^H i &h 
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l^K'^^D, *Py*ff^CLK2a*£ftUt:«> 
U 4z ^ h if R S 2 t*L o w l^^^ftfen*. 

[ 0 0 4 6] #flUtiy Hr ? hflWX R S#L o 

wU^4ft£C4KJ:9. #BltBiJ«7 Hf^fXRS 
#$*7T£*V CC*=K tu? *<f^CLK2«>tt!»tc 
£0. 'Jt? htt«XRS2<MMhW2aOWOH«. 

[004 9] *r, #BI»'J-fe^«#XRS#Hi c 

LK2#H i ghiA,ra^d^, y-te? Hl^X 
RS2ti, #HW>J-b7 hflWXRStfH i trhu^ 

Hry Mt*XRS<J>*<f 5 >?4y42;> Mf^XRS2 

[ o o 5 o ] a*, #nm -t * it* x r s#h s ? 

LKS^LowU^a^fcS^. y -fe ■;• HI^X 
RS2i*, >a7*a*CLK2**H i eh l^;UCft 

XRS2#H i ?h \'*<>U£tt JtHIRiJfe? V 
il^ X R S ffi L o w MC ft - fc»K W & £ u y i? 
(f^CL K 2<0iL fc±A*9 4fflB*(Cft£ 0 
[0 0 5 ! ] IttOfcJ:^ 'J -fey Mf^XRS2 

ti. imm y % * r <r^x r s<t>^ ^ s > y 

r . *P * *Mi#C L K 2#H i er h b'<JU , C**»& 

[0 05 2] COOJ^c. ^D; *fI*|CLK2#H i 
rhl^jU »J4s? Ht*fXRS2<Z>;£fc 

0 x ? * > tc ^ 6 ft C * C 4 * mM. 3 *va * & fc # . D -fe 
•^II^XRS2Cf>^fe±^0^ ^o? >Mi#CLK 
0£*±#O»j»iteT* s Ox * C 4&ft 

<. «nccj:o. hubbi o*w«:y4r? h-r*c 

[0 05 3] H4i*, Bl&Hl/fcftHtt'J-b? HUSS 
^©IfcMteWBW^n* »B?*6. 
[0 05 4] *««tffl4tt:STJ:$K, B2K50& 

<>«><ttt^t:. ii^@»2 i * ?b»3 o 4 bibb 
i o t©Bte»w6nT^sn*cc»*jS<!s>*3Wiift 

0 . ItiOfeffflC H > X \m 2 ICS U & fc<7> 4 Bltt^C* 

[ 0 0 5 5 ] ♦JBJRKfcc^t*, 7 ^ ?li£&3 OK tot* 
r#B«B y 4z y Mi^X RSt)^d>; LKCdlfl] 

6 ft C * J; 5 <-<r>i*> ±# 0 <^> ^ ^ > y^T S 
n. -enters. 5t*ft#i«jffi y -fe ^ h^SJi^nr^ 

[0 05 6] 051^ 01K:ijU/fc#HitSy-fey hlg^S 
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[0 05 7] *»»*B 5 B2^9Ufe 
XOR > /-h2 3<i;^|SiB§2 2<i;?:^^r. 

[ 0 0 5 8 ] ^JiCCfec^Cli, BRS««*36K/h$ 
\>>Xm% * D •>> ^©AfeT^O X ? ^fe^L/CC^ii 

*• 

[0 05 9] H6tt mn^bfe^iai^y-fey hgss 

C0|ftCC#.«««:^BS5^o-? ^tt^o 
[0 06 0] *^Sfiii@6^f J:^iC, B5^0A: 

w<-* 2 4*»w&n*c*«snt:c»*^o>**wft 

[0 0 6 1 ] «Mtdfc^t(*, Mt!B»rt»^gMf ^ 

s>©*«:««u^^*«&KiSfflr^ci^t?sr. B5 
(CmUfo^^m^BiSfltR^^fbtB^C^r 

[0 06 2 ] ft4a, Bsa^Eiecc^uAi^^^^r 

30 [ 0 0 6 3] 

r<r»&a>T\ WTtcfiiltrii^ftai*****, 

[0064] < 1 } «M¥^ P ? ^<^>x > iHcfiyfrtytj: 

? Htt4«0, -eoDif ^cc#BIH y -fe ^ hit ^ 
4BWS4i» (5j^iEl»S<7>T2 ^ hYy? * K » ^ 

A*Sn**^ ^>^cc^6t y , BXBBH^IIX^UHz 

hT^C4^C*€>o 
[ 0 0 6 5] ( 2 > hgc©?C^ «J y 77 a 7@ 
40 Kft4'*ttffl*T, i?ft©*««&^- hBSWXI^^b 

Aft #PIB y 42 y h BK4*3ST & = Ah7;7 
«rB<'C4^*&. 

[0066] ( 3 ) BHflW^/hS < . AOBRT'a 
1/1T«J5B^ ft fefttr #|SSWy4z? h*AA 

[0067] ( 4 > ftH^a; >04*±aW03R»i* 

so *jaftfefti*j:5wnfcastit:c-4/c*!>, #BJWy-b7 
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naB*Wftir*tc*fc9. mmw&w^vmtta? 
[BBoBwam] 

to?B'C*6, 

[ H 2 ] a IK * t, fc#|5jR! "J Hz ? h B3H0[>-«^«4 
STB»:/a ? *Bl?Jb4. 
[H3] B2K*l/fc#HWy-bi' hBgSflOflff^Sftfl 

s>y*+-i"c*4, io 

[B4 ] B 1 te*l/fc#H«y tr ? h0Kott©S.«« 
6*rBH7<3?*BT«4 0 
[B & ] B 1 K*l/fe#KMt8y -b h^^cC'm.^ 

[b 6 ] a i ttwuttjmn y -b ? h B3a«>*<C'».«« 

***BH7o**Bt*4 0 
[B7 ] ft^^fnWUis ? hBR®H§J!*fl£*?B 
t?*4. 

[08] a7fc*l,fc#Ri»y-b-;' hS»<Dftf$£5ft(iF] 
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itc&£o>w*zm?m. < i) ) ii#nn y -b ? hm 

im] ttB¥7 -2 6 1 8 7 8^a«KBS3ft&# 
ra«8 »J -b ? h #SJ*5WB*C* 0, < a > (tUttes? 
0SS7'D ? { b ) & < a ) K*bfc@S^BM?£ 

[0 1 0 ] - 2 6 1 8 7 8^a«KBa5n3ftfc 

MM 'J -b ? h B»©ft©».««|«r^TBK^D ? #B 

[fHWMWHl 
1 0 BIBBB 

11. 12 7 »J ? 7'7 U 7' 
13.24 -YWV-* 

2 0 #hm*b? ^atesass 

2 1.22 SSggg 

2 3 XOR*W 

3 1,32 NOR'/-h 
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